Although the etiology of periodic fever, aphthous stomatitis, pharyngitis, and cervical adenitis (PFAPA) syndrome remain unclear, various treatments have been reported. We here describe two thought-provoking cases. Our experience suggests that tonsillectomy is effective against PFAPA syndrome, and can safely be performed in patients three years and older. We recommend that tonsillectomy be considered as early as possible in patients with PFAPA syndrome.
Introduction
P eriodic fever, aphthous stomatitis, pharyngitis, and cervical adenitis (PFAPA) syndrome is characterized by periodic high fever lasting three to six days and recurring regularly every two to eight weeks. The fever is associated with aphthous stomatitis, pharyngitis, and cervical adenitis 1, 2, 3, 4 . Although the cause and etiology of PFAPA syndrome remain unclear, almost all cases spontaneously resolve about eight years after the onset of symptoms 4 .
Some clinicians have treated PFAPA syndrome with oral prednisolone and cimetidine until spontaneous remission 5, 6, 7 . Others have reported that tonsillectomy is an eff ective treatment 8, 9, 10, 11, 12 . Tonsillectomy has not become widely popular as a treatment for PFAPA syndrome because its eff ectiveness against PFAPA syndrome remains controversial. Furthermore, for safety reasons (to avoid postoperative complications), tonsillectomy is generally recommended for patients aged three years and older 13 , whereas oral medications can be used in younger patients.
We herein report on two patients with PFAPA syndrome. Tonsillectomy completely eliminated febrile attacks in both cases, suggesting that tonsillectomy is an eff ective treatment for PFAPA syndrome. Tonsillectomy was safely performed without postoperative complications in these patients aged three years and older.
The Cases
All procedures followed were in accordance with the ethical standards of the responsible committee on human experimentation (Tara Town Hospital, Japan) and with the Helsinki Declaration of 1975, as revised in 2013. Written informed consent for inclusion in this study was obtained from the parents of both children.
Case 1:
A six-years-age boy with an unremarkable medical history experienced periodic febrile attacks accompanied by aphthous stomatitis, pharyngitis, and cough every two to eight weeks (Table 1) . He was diagnosed with PFAPA syndrome in accordance with the diagnostic criteria advocated by Thomas et al. 3 at three years of age, although the onset of disease was at one year of age. During febrile attacks, prednisolone (single dose of 0.5 mg/kg, repeated in 12 hours if necessary, depending on response to treatment) eff ectively reduced the fever. The patient underwent tonsillectomy at the age of six years. No postoperative complications occurred. He has not experienced a febrile attack for more than 20 months since tonsillectomy.
Case 2: A three-years-age girl with an unremarkable medical history experienced periodic febrile attacks accompanied by aphthous stomatitis and pharyngitis every two to seven weeks (Table 1) . She was diagnosed with PFAPA syndrome at the age of one year in accordance with the criteria of Thomas et al. 3 During febrile attacks, prednisolone (a single dose of 0.5 mg/kg, repeated in 12 hours if necessary, depending on response to treatment) eff ectively reduced the fever. The patient tried cimetidine once; however, she could not tolerate the medication because of its bitter taste. She underwent tonsillectomy at the age of three years. No postoperative complications occurred. She has not suff ered from a febrile attack for more than fi ve months since tonsillectomy.
Pathological examination in both cases revealed the fi ndings of chronic tonsillitis, including enlarged and hyperplastic lymphoid follicles (Data not shown).
Discussion
The courses of these patients illustrate two important clinical issues.
First, tonsillectomy completely eliminated febrile attacks in these patients, suggesting that tonsillectomy is a highly eff ective treatment for PFAPA syndrome. Previous studies have reported that tonsillectomy is eff ective in 63% to 100% of patients with PFAPA syndrome 8, 9, 10, 11, 12 . Tonsillectomy was an eff ective treatment in both of our patients.
Second, tonsillectomy was safely performed in our patients at the age of three years and older. Tonsillectomy is generally recommended for patients aged three years and older to avoid postoperative complications, in accordance with the clinical guideline 13 . Febrile attacks of PFAPA syndrome can begin as early as 1 month of age 1, 3, 11, 14 . Younger patients with PFAPA syndrome should wait until 3 years of age for tonsillectomy. Case 2 demonstrates that tonsillectomy can be performed in three years age patients without postoperative complications.
Diff erential diagnosis includes other periodic fever syndromes 6 . Several conditions can be diff erent from PFAPA syndrome ( Table 2) . Familial Mediterranean fever (FMF) is characterized by recurrent fevers with stomatitis, abdominalgia, and thoracalgia. Hyper IgD syndrome is characterized by recurrent fevers with rash, arthralgia, and abdominalgia. Tumor necrosis factor-associated periodic syndrome (TRAPS) involves recurrent fevers, myalgia, abdominalgia, and rash. Our cases have not suff ered from abdominalgia, thoracalgia, We can also treat PFAPA syndrome with oral medications. Prednisolone is eff ective against the febrile attacks of PFAPA syndrome, although it shortens the interval between febrile attacks 7 . Cimetidine can reduce the febrile attacks of PFAPA syndrome 3, 4, 7, 15 . Cimetidine is a common H2 antagonist that inhibits suppressor CD8+ T-lymphocyte activation and chemotaxis 6, 7 .
Thomas et al. 3 , Feder et al. 4 , and Wurster et al. 7 reported that cimetidine was eff ective in 43%, 27%, and 24% of PFAPA patients, respectively. We previously proposed the use of cimetidine to reduce the febrile attacks of PFAPA syndrome until the age of 3 years, at which time tonsillectomy can be performed 15 .
Conclusion
Tonsillectomy is a highly eff ective treatment for PFAPA syndrome, and can be safely performed in patients aged three years and older. We recommend that tonsillectomy be considered as early as possible for patients with PFAPA syndrome aged three years and older. Further studies are needed to determine whether tonsillectomy can be a main therapeutic strategy for PFAPA syndrome.
